Introduction
The preparation of anhydrous cadmium and mercury sulfates and selenates has been known for long and the corresponding crystal structures are well documented. All neutral M II XO 4 compounds crystallise isotypically in the corresponding low-temperature modification in space group Pmn2 1 (# 31) (CdSO 4 [1] , CdSeO 4 [2] , HgSO 4 [1] , HgSeO 4 [3] ); additionally, two high-temperature modifications of CdSO 4 have been described to crystallise in P3m1 (# 164) and Cmcm (# 63) [4, 5] . The only condensed compound structurally characterised so far is the disulfate CdS 2 O 7 [6] , whereas three basic mercury compounds, HgSeO 4 · HgO [3] and the isotypic HgXO 4 · 2HgO (X = S [7, 8] , Se [3] ), are known.
Nearly 40 years ago, the reaction of HgO with solutions of sulfates and selenates of various divalent metals, including cadmium, has been investigated. From X-ray powder data of the polycrystalline reaction products it was suggested that the obtained compounds CdSO 4 · 2HgO [9] and CdSeO 4 · 2HgO [10] show a structural relationship to the above mentioned phases HgXO 4 · 2HgO. Since no crystal data or structural details for the compounds CdXO 4 · 2HgO (X = S, Se) 0932-0776 / 04 / 0300-0281 $ 06.00 c 2004 Verlag der Zeitschrift für Naturforschung, Tübingen · http://znaturforsch.com have been published so far, experiments intended to lead to hydrothermal crystal growth were started. During this project single crystals of both CdXO 4 · 2HgO phases were obtained and the crystal structures determined from X-ray diffraction data.
Experimental Section
Syntheses: Stoichiometric amounts of 2 HgO (Merck, p. A.), CdSeO 4 · 2H 2 O (obtained from CdO (Fluka, 99%) and diluted H 2 SeO 4 (Merck, p.A.)) and CdSO 4 · 7H 2 O (Merck, p.A.), respectively, were charged in Teflon inlays with 10 ml capacity which were two-thirds filled with demineralised water and then sealed in a steel autoclave. This device was heated up to 250 • C within 3 h, kept at that temperature for 5 d and cooled down to RT in the course of 2 d. After filtering and washing with mother liquor, water and ethanol, colourless parallelepipeds of the title compounds with an edge-length up to 0.2 mm could be isolated. Besides the title compounds, colourless single crystals of the hydrous phases CdSeO 4 · Hg(OH) 2 · H 2 O and the isotypic (CdXO 4 ·HgO) 2 ·H 2 O (X = S, Se) were obtained during these experiments. The description of their crystal structures will be given elsewhere.
Single crystal diffraction intensities of the crystals were collected in the ω-scan technique with 0.3 • rotation width and 30 s exposure time per frame using a SMART three- circle diffractometer (Siemens) equipped with a CCD camera. Three independent sets of 606 frames were recorded thus scanning the whole reciprocal sphere. The measured intensities were corrected for Lorentz and polarization effects, and due to the high linear absorption coefficients absorption corrections were applied using the programs SADABS [11] and HABITUS [12] , respectively. The crystal structures were solved by direct methods and refined with the SHELX97 program package [13] . The displacement parameters of all atoms were refined anisotropically. The final difference Fourier maps did not indicate any additional atomic sites, and the highest difference peaks were located close to the metal positions. Further details of the data collections and refinements are summarized in Table 1 , atomic parameters Tables 2 and 3 , respectively. Additional crystallographic information on the structures are available from the Fachinformationszentrum Karlsruhe, D-76344 Eggenstein-Leopoldshafen, Germany, email: crysdata@fiz-karlsruhe.de, by quoting the literature citation, the name of the author and the depository numbers listed at the end of Table 1 . Drawings of structural details were produced using the program ATOMS [13] . 
Results and Comment
The main interest in the crystal structure determination of the title compounds arises from the replacement of Hg with Cd atoms and the structural relation of the HgXO 4 · 2HgO phases with the corresponding CdXO 4 · 2HgO compounds as suggested by Denk et al. [9, 10] . Before discussing the crystal structures of the title compounds, a short description of the HgXO 4 · 2HgO structure type is therefore appropriate which was solved for the first time in space group P3 1 21 (# 152) from synthetic schuetteite crystals, HgSO 4 · 2HgO [7] . Subsequent structure refinements of the phases with X = Cr [15] , Se [3] and S [8] led to an improved accuracy of the structural parameters and revealed a disorder of the XO 4 2− tetrahedra. The crystal structure comprises infinite twodimensional cationic nets stacked along [001] with an overall composition of [Hg 3 O 2 ] 2+ , and the disordered XO 4 2− tetrahedra situated in the interstices of the nets, as depicted in Fig. 1 . The two short Hg-O distances of ca. 2.10Å within the nets are considerably shorter than the distances to the O atoms of the XO 4 tetrahedra (> 2.65Å). This arrangement reflects the unique crystal chemistry of mercury(II) with a preference for a more or less linear [2 + x] coordination with mostly short Hg-O bonds where x can range from 2 to 6. Explanations of this behaviour and surveys of the crystal chemistry of mercury have been given in the past and are summarized in the most recent review article on the crystal chemistry of mercury and its compounds [16] . It is therefore not astonishing that, although both Hg and Cd have comparable ionic radii [17] of 1.02 and 0.95Å, respectively, the crystal chemistry of Hg differs considerably from that of the lighter homologue Cd which itself tends to a more regular coordination environment. This leads one to assume that in a replacement of Hg with Cd either the HgXO 4 · 2HgO structure becomes considerably "distorted", or that a different structure type is formed.
As expected (see above), the crystal structure analyses of the title compounds did not reveal any structural relationship with the HgXO 4 ·2HgO phases. Unlike the layered organisation of the latter with its [Hg 3 [19] are within the range of the expected values (Table 3) .
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